ARF has got no definite test to diagnose, and the symptoms and signs of the disease are shared by other infective and inflammatory conditions. So, historically there was significant heterogeneity in diagnostic approach to the disease, which, in the language of T. Jones in 1944, 'remains one of the important soluble medical problems of our day'. 5 Being requested by the Subcommittee on Cardiovascular Diseases of the National Research Council of USA for reiteration of the diagnostic criteria of rheumatic fever, a new set of criteria was formulated by T. Jones in 1944, which was later well-accepted throughout the world as the Jones criteria, for diagnosis of ARF. 5 Over the subsequent decades, these Jones criteria underwent periodic modifications and updates, including the last modification in 1992. 6 Each change was made to improve the specificity of the criteria at the expense of sensitivity, largely in response to the falling incidence of ARF in the USA. As a result, the criteria may not be sensitive enough to pick up the disease in high-incidence populations, where the consequences of underdiagnosis may be greater than those of overdiagnosis. Recognizing this issue, World Health Organization (WHO) 7 , and later, Australian 8 and New Zealand 9 guidelines set up their own criteria for the diagnosis of ARF as a considerable deviation from the Jones criteria. In this continuum, recently, the American Heart Association (AHA) has published her 'Revision of the Jones Criteria for the Diagnosis of Acute Rheumatic Fever in the Era of Doppler Echocardiography'. 10 This Revision of the Jones Criteria has, for the first time, set up separate criteria in accordance with the degree of prevalence of ARF/RHD across the world. Low-risk populations have been defined as are those with ARF incidence <2 per 100,000 school-aged children or allage rheumatic heart disease prevalence of < 1 per 1000 population per year. On the other hand, children not clearly from a low-risk population have been considered to be at moderate to high risk depending on their reference population. 10 Like the previous versions, the 'Jones Criteria, 1992 update' includes a number of well-known major and minor criteria. Carditis, arthritis, chorea, subcutaneous nodules and erythema marginatum constitute the major criteria, while minor criteria include fever,arthralgia, raised erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), or leukocytosis, prolonged PR interval on ECG, a previous history of ARF or RHD;diagnosis of first attack of ARF needs presence of either 2 major criteria, or 1 major criterion and 2 minor criteria, along with evidence of preceding group A streptococcal infection. 6 Classically, carditis has been diagnosed by auscultation of typical murmurs of mitral or aortic valve regurgitation, or both; echocardiographic evidence is not needed. Contrary to this classical approach, current evidence indicate that, a number of cases of carditis, known as 'subclinical carditis', may actually go undetected by cardiac auscultation only, leading to failure of diagnosis of ARF. The prevalence of subclinical carditis ranged from 0-53%, with the weighted pooled prevalence 16.8% in a meta-analysis. 11 On the other hand, echocardiography, especially the Doppler modality, is much more efficient in this regard. 10 Therefore, the recent guidelines unequivocally recognize the role of echocardiography in confirmation, follow up and exclusion of the diagnosis of rheumatic carditis. [8] [9] [10] The 2015 Revision of Jones criteria has advocated that echo with Doppler should be performed in all cases of confirmed and suspected ARF (class I; level of evidence B), and that should be performed to assess whether carditis is present in absence of auscultatory findings, particularly in moderate-to highrisk populations and when ARF is considered likely (class I; level of evidence B). 10 For both low-risk populations, as well as, for moderateand high-risk populations, carditis as a major criterion has been defined as clinical and/or subclinical carditis. Analogous to the Doppler echo diagnostic criteria for RHD by the World Heart Federation (WHF) 12 , AHA, for the first time, has set up criteria for Doppler echocardiographic diagnosis of rheumatic valvulitis. For pathological mitral regurgitation, all 4 criteria should be met: seen in at least 2 views, jet length >2 cm in at least 1 view, peak velocity >3 m/s, and pan-systolic jet in at least 1 envelope. For pathological aortic regurgitation, again all 4 criteria to be met: seen in at least 2 views, jet length >1 cm in at least 1 view, peak velocity >3 m/s, and pan-diastolic jet in at least 1 envelope. 10 Typically, the arthritis of ARF is a migratory polyarthritis, involving the large joints e.g. knees, ankles, elbows, and wrists. Arthralgia has been recognized as a minor criterion. Subsequent observations indicate that, aseptic monoarthritis may also be important as a clinical manifestation of ARF in selected high-risk populations. The 2012 Australian guideline considers aseptic monoarthritis or polyarthralgia as a major manifestation in place of polyarthritis when alternative diagnoses have been carefully excluded. 8 In the recently published 2015 AHA guideline 10 , monoarthritis has been considered to be part of the ARF spectrum in patients from moderateto high-risk populations (class I; level of evidence C). On the other hand, polyarthralgia has been recognized as a major manifestation only in moderate-or high-incidence populations and only after careful consideration and exclusion of other causes of arthralgia such as autoimmune, viral, or reactive arthropathies (class IIb; level of evidence C). Monoarthralgia, in this population, has been a minor manifestation.
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Diagnosis of Rheumatic Fever and Rheumatic Heart Disease in Evolution
In the 2015 Revision of Jones Criteria, fever (>38.5°C), ESR >60 mm in the first hour and/or CRP >3.0 mg/dL for low-risk populations, and fever (>38°C), ESR >30 mm/h and/or CRP >3.0 mg/dLfor moderate-and high-risk populations have been included as minor criteria for ARF. 10 RHD is the well-recognized complication of ARF. In its fully established form, diagnosis of RHD is relatively straightforward. Traditionally, RHD was diagnosed by auscultation with a stethoscope of a heart murmur in those with a history of ARF. But, like diagnosis of rheumatic valvulitis by stethoscope alone, a significant proportion of milder cases of RHD may escape diagnosis, leading to underestimation of the 'true' prevalence of the disease, and failure of ensuring secondary prophylaxis earlier.
As a diagnostic modality, echocardiography has proven to be more sensitive and specific than auscultation. 13 RHD detected on echocardiography without an associated clinically pathological cardiac murmur is referred to as 'subclinical RHD'.With the introduction and wider availability of echocardiography, especially the Doppler echocardiography, these subclinical cases of RHD are being diagnosed, which are otherwise not apparent by auscultation only. Numerous papers published in recent years indicate that, the previously known prevalence of RHD actually represents the tip of the iceberg of the problem. Echo based 'true' prevalence of RHD is much higher than the previously known prevalence. [14] [15] [16] [17] [18] [19] [20] The 2012 Australian guideline stressed that 'all patients with murmurs suggestive of valve disease, or a past history of RF, require echocardiography'. 8 Concurrently, the WHF published new echo-based criteria for diagnosing RHD. Again the main objective was to pick up the subclinical cases so that the secondary prophylaxis can be instituted early to avoid further damage to the heart valves. The WHF echocardiographic criteria for RHD 12 define 3 categories on the basis of assessment by 2D, continuous-wave, and color-Doppler echocardiography: 'definite RHD', 'borderline RHD', and 'normal'; 4 subcategories of 'definite RHD' and 3 subcategories of 'borderline RHD' exist, to reflect the various disease patterns. The morphological features of RHD and the criteria for pathological mitral and aortic regurgitation are also defined. The criteria are modified for those aged over 20 years.
Recent application of echocardiography in the diagnosis of ARF and RHD has brought about significant changes in the epidemiology of these diseases. However, the longterm significance of diagnosing these subclinical cases of rheumatic valvulitis in ARF and rheumatic carditis in RHD by a sensitive test like echocardiography is unknown at present.
At the advent of the new millennium, we are really unknown about our real situation. The recently published prevalence of ARF and RHD in Bangladesh, 0.9 per 1000 (ARF 0.6 per 1000 and RHD 0.3 per 1000) 21 , may also be an under-estimation of the 'real' prevalence. The existing Doctors' Manual on Rheumatic Fever 22 is more than a decade old, so, it should be updated. Appropriate guidelines may be formulated in relation to RF and RHD to bring about uniformity and rationality in existing practice.
In the changing context, echo-based, large-scale, preferably, nation-wide survey and clinical research should be conducted to determine the different aspects of ARF and RHD in Bangladesh. Certainly, the recently published guidelines, specially those by AHA and WHF should be considered. The information available thereby, would help to formulate national policy to combat this public health problem more efficiently in future.
Otherwise, we will continue to feel a false sense of security and wellbeing of being in a better position in respect of ARF and RHD.
